
Lecture 13. Light scattering and absorption by 
atmospheric particulate. Part 1: Main concepts: 
elementary wave, polarization, Stokes matrix, and 
scattering phase function. Rayleigh scattering.

G. L. Stephens, Remote sensing of the lower atmosphere. Oxford Univ., 1994.







For a plane wave, assume displacements of electric field are simple harmonic. Then a 
wave traveling direction has a displacement

At a time the disturbance has reached z and , so
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The one-dimensional wave equation for a wave traveling with speed υ is 
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The general solution is: )()(),( ztgztftzs ++−= υυ for arbitrary functions f and g.

where s0 is the amplitude of the wave (energy carried by the wave is proportional to 
the square of this amplitude), ω=2π υ / λ is the angular frequency, and φ is the phase.

,

One characteristic of the wave propagation is repetition of the ExH fields at set distance λ.



[ ])(exp),( 0 φω +−−= kztistzs

the solution may be re-written in complex notation as 

Using the Maclaurin’s theorem:
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where the real part of this equation represents the wave.













Stokes parameters











2. Rayleigh scattering.






















